The first issue of Lighting Research and Technology was published in 1969. This is the first issue of the 50 th volume. This paper summarises the origins and development of the journal as well as describing how both the nature and sources of papers have changed over the years. The challenges facing the journal are described and the objectives for the future are specified.
The past
This is the first issue of the fiftieth volume of Lighting Research and Technology. The first issue of the first volume was published in 1969.
Before that the Illuminating Engineering Society of Great Britain (IES), the distant ancestor of the Society of Light and Lighting (SLL), had two regular publications, the Transactions of the Illuminating Engineering Society and Light and Lighting, and a number of ad hoc publications in the form of IES Technical Reports and IES Monographs. The Transactions carried a mixture of papers given at the London technical sessions of the IES, the IES President's Address, reports of other IES activities and news of the National Illumination Committee of Great Britain. Light and Lighting was more of a magazine focusing on technical and commercial developments in the lighting world as well as articles summarising the latest thinking on a wide range of lighting subjects. IES Technical Reports were used to deliver the IES's guidance of lighting practice while IES Monographs were the place for very specialised lighting information. All the issues of the Transactions of the Illuminating Engineering Society from 1936 are now available in electronic form on the Lighting Research and Technology website. The other three forms of publication have almost entirely vanished into the mists of time.
The decision to replace the Transactions with a new journal to be called Lighting Research and Technology (LRT) was driven by George Cole, then Secretary of the IES, ably aided by Dr WE Harper. The basic motivation was to bring together all the serious IES communications in one place and thus to enhance the status of lighting and the IES. Discussions with the lighting industry and universities in the UK and overseas as well as with the Commission Internationale de l'Eclairage (CIE) indicated a broad level of support for a high quality journal that was more outward looking thereby reflecting an industry that was beginning to be more global. LRT was launched with this aim in mind. This is evident in the first issue, which contained papers from the USA and Germany and research notes from Belgium and Germany as well as a similar number from the UK. Of course, it is likely that some of the papers in the first issue were by invitation because after a few issues the papers were predominantly from the UK. Nonetheless, the intent was there.
George Cole and Dr Harper nursed their baby as Editor and Technical Editor, respectively, for the first five years. The work involved was not negligible because LRT was then self-published. This meant that in addition to the content which was dealt with by the Technical Editor, matters relating to the publishing process, distribution of the journal, marketing and finances all had to be dealt with by the Editor. Further, things were very different in the early seventies than they are today. Then, papers were typewritten, communication with authors was by post, as was distribution of the journal, and subscriptions were paid by cheque. There were no personal computers, no internet, no worldwide web and no search engines. From this starting point, LRT showed little outward change for many years. From 1969 to 2000, four issues were published per year, each issue containing four or five papers. However, over the same period the sources of the contents did change dramatically. Specifically, by 1998, the number of papers coming from the lighting industry had dropped to virtually zero, most published research was conducted by universities, and overseas papers had risen from about 25% to 70% of the content. Further, these changes occurred against a background of several changes of Editor and the traumatic amalgamation of the IES with the Institution of Heating and Ventilating Engineers (IHVE) to form the Chartered Institution of Building Services (CIBS), now the Chartered Institution of Building Services Engineers (CIBSE).
Some of the Editors appointed after George Cole were more familiar with the world of publishing than the world of lighting so an Editorial Advisory Panel was introduced; made up of people familiar with lighting research and lighting practice. The objective of this panel was to give guidance to the Editor to maintain the quality and relevance of the journal. This role was aided by the development of an International Advisory Board consisting of eminent researchers from countries having an active lighting research community. The role of members of the International Advisory Board was to act as a local link between the journal and their research community. These two bodies were soon found to be helpful to the journal, so much so that they are still active today. Table 1 shows the timing of significant events that have influenced LRT up to the present day. Probably the most important has been the change from self-publication to working with a professional publisher that occurred in 2001, initially to Arnold and later to SAGE Publishing. This move resulted in a change of format for each issue from about 75 pages of size 202 Â 292 mm to an issue of about 96 pages of size 188 Â 246 mm. More importantly, it also resulted in a steady shift from print to electronic forms of publishing and communication with authors and readers. As a result of this process, today, downloads are a major source of revenue. Further, in 2006 LRT was endorsed as a premier lighting journal by the CIE. It enhanced its status further by gaining admission to the Science Citation Index Expanded. Despite all these changes in personnel, methods and status, some aspects of LRT have changed very little since 1969. All papers are still peer reviewed, commercial bias is frowned upon and the orange cover is still evident. Incidentally, the orange cover was chosen on the basis that it stood out from all the other journals then received by the IES.
So far, this review has concentrated on the form of LRT but it is also necessary to consider the changes that have occurred in its content. Examination of the contents of past issues shows that there are some topics that have been the subject of research for many decades, others that have disappeared and then returned, others that once were dominant but now have almost completely vanished and yet others that are emerging. The forces that determine what topics are the subject of research are advances in technology, problems in lighting practice, new knowledge concerning the effects of exposure to light, new societal concerns and the achievement of a level of understanding in a topic sufficient to make further research unnecessary. One topic that has persisted for many years is discomfort glare. Partly this is because little progress has been made in understanding the mechanisms behind it and partly because new light sources have been developed that cause new problems of discomfort, the latest being LEDs. Another persistent topic has been the calculation and delivery of daylight and its integration with electric lighting. Interest in this area has been driven by concerns about energy consumption and developments in daylighting technology and control systems. A topic that was present, then disappeared and has now revived is flicker. In the 1970s, flicker was a problem with fluorescent lamps controlled by electromagnetic ballasts. When electronic control gear operating at a much higher frequencies became available, the problem went away and the topic ceased to be of interest until LEDs became a practical light source. LEDs have Other topics have emerged driven by new societal concerns. This is the case for light pollution. Another example of an emerging topic is the impact of light operating through the human non-image-forming system. The discovery of a new class of photoreceptor, the intrinsically-photosensitive retinal ganglion cell, and the consequent recognition of a route whereby exposure to light would have an impact on human physiology beyond the visual system has led to a surge of research in this area. So far, this research has focused on the circadian system and the consequences of light exposure for work, health and sleep but it undoubtedly has much wider implications. Another area of greatly increased interest is the development of better measures of light source colour properties. This has been driven by the potential for narrow band LEDs to create almost any light spectrum required and the failure of the CIE General Colour Rendering Index to reflect peoples' assessment of such light sources. The ability to create almost any required spectrum is also behind another emerging topic, the optimum lighting of plants for growth and their value as food. Within this waxing and waning of topics, there have been some papers published in LRT that can be regarded as classics, in the sense that they have either initiated an area of research, completed an area of research or, when the topic is active, have been frequently cited. Table 2 gives a list of 25 of these papers. This list is the authors' personal choice. No doubt others would have made different choices but, regardless, the existence of such papers is evidence that over the years LRT has had a significant influence on progress in lighting.
The present
At present LRT is in good health. Over the last few years the size of each volume has increased, from four to six and currently to eight issues a year. This process has been matched by an increase in the number of pages in each issue from 96 to 128 so that the printed 2016 volume consisted of 1041 pages and 68 papers. To some extent this growth has been driven by the number of papers submitted and the number accepted for publication. In 2016, 189 papers were submitted. Of these, 62 were accepted for publication. The submitted papers came from many different countries. Table 3 shows the number of papers submitted from individual countries and the number accepted for publication. Some papers had authors from two or more countries so their classification in Table 3 is based on the location of the first author. Two things are clear from Table 3 , LRT really is an international journal and China has become a major centre of lighting research.
Another way to look at the success of a journal today is to look at the number of people receiving notice of publication of a new issue and the number of downloads. In 2016, 3397 people were signed up to receive alerts about the publication of a new issue and there were 15,189 full text downloads. This indicates that LRT is being accessed by more people and its contents are valued.
An important point for many authors is the impact factor of the journal. It is important because being published in a journal with a high impact factor carries more prestige for the author and for the institution with which the author is affiliated. The impact factor has been published regularly after LRT was admitted to the Science Citation Index Expanded.
The impact factor for a given year is calculated as the ratio of the number of papers published in an issue in the previous two years that have been cited in the given year to the total number of papers published in an issue in the previous two years. This measure inevitably has some variation in it, depending on the topic and quality of the papers published, the interest in the topic and the speed with which the topic advances. The first impact factor for LRT was released in An increase in the number of papers being published is not the only facet of LRT that has changed in recent years. Probably the most important is Online First. This is an electronic listing of papers accepted for publication before they appear in print. Being electronic the papers can be published as soon as they are ready and can be cited by quoting their digital object identifier (DOI). Access has also widened by making all the issues of LRT back to 1969, together with the Transactions of the Illuminating Engineering Society from 1936 to 1968, available on the LRT website, free to members of the Society of Light and Lighting, and at a price to others. Additional features now established are the Opinion item, which gives people active in lighting one page to give their opinion on any lighting matter that interests or concerns them. The Opinion, and the Editorial are available free to all on the LRT Website. Also available free to all are the papers that receive the Walsh-Weston and Leon Gaster awards each year, these awards being given for the best fundamental and applied papers published in LRT in a year, in the opinion of the Editorial Board, as well as those papers whose authors have paid for open access. Occasionally, there are also book reviews and items of correspondence.
None of this would be possible without the work of a lot of people. The most obvious group is the authors who submit their work for review because without them there would be nothing to publish. If successful, they are rewarded by having their work published, something that is essential for anyone wishing to make progress in academia. If they are not successful, it is hoped they learn something from the experience.
To be successful, the authors' work has to be recommended by the anonymous referees. Referees are the unsung heroes of scientific publishing. They give their time and expertise without reward yet the quality of the reviews of submitted papers is what largely determines the quality of a journal. A good review will offer constructive criticism of a paper, spelling out where it is open to question, where it is at fault and how it might be improved. Without good referees, a journal is doomed. It is therefore a pleasure to thank the many, many people who have voluntarily refereed papers for LRT over the years. The success of LRT owes much to their efforts.
Finally, it is only just to recognise the work of the publishers including the production editor, the typesetters, the printers and website developers and the marketing people. Without their contribution, it would not be possible to produce and distribute such a professional product as LRT. 
The future
When the production of LRT was transferred to a large professional publishing company in 2001 Peter Tregenza, then Chairman of the LRT Editorial Advisory Board, wrote that the central aim of LRT was 'to publish primary papers in lighting research' but that it was also desired 'to provide a context in which new research can be appraised and understood by the non-specialist.' There is little doubt that the former of these aims has been achieved but the latter has not. Research today is ever more specialist, so much so that it has become impossible for even the most assiduous reader of the literature to keep up to date with all aspects of a multi-faceted subject like lighting. To overcome this problem, LRT Digests have been introduced. The concept behind these is that when a subject has matured enough that there is a clear consensus on its implications for lighting practice, a document should be written explaining the subject and its implications in language suitable for the non-specialist. So far, two LRT Digests have been produced, one on daylight guidance systems and another on maintaining brightness while saving energy in residential roads. Both are available free on the LRT Website. More LRT Digests will be produced in the future. Of course, this will only be possible if a consensus is clear. One way to do this is to encourage the publication of review papers. A good review is invaluable to those seeking entry to a topic and the degree to which a review is accepted by other researchers in the same area indicates the level of consensus. For these reasons efforts will be made to generate review papers. Another objective for the future is to reintroduce the discussions of papers that were a feature of the papers published in LRT for many years. These discussions often arose from the questions and comments that were given following presentation at the IES sessional meetings in London. Just as sessional meetings have declined, so have published discussions of papers. In many ways this is a pity, because the discussions often told the reader more about the meaning and limitations of the paper than the paper itself. They were almost always worth reading even if it was only for the veiled insults contained in some contributions. Invited discussions of particularly significant papers are still occasionally produced but, in recent years, their frequency has been limited. This is because the main problem facing LRT at the moment is the delay between a paper first appearing in Online First and appearing in print. At the moment this stands at 15 months which is far too long. Removing discussions is one way to make room for more papers. Another is to increase the number of pages per issue and number of issues per volume. This has been tried but so far has only succeeded in slowing the increase in the delay.
Whether or not you think reducing the delay between electronic publication and publication is print is necessary depends on your view of the future of publishing in print. There is no denying that electronic publishing has many advantages. It provides flexibility in arranging papers into issues that can vary rapidly in size and subject. It makes the use of colour in figures and images easy. It dramatically shortens the time between acceptance and publication and there are already a number of online-only journals that seem to thrive. Yet many people, primarily older people, feel that having a paper copy of a journal to hold and peruse is very satisfying. There are also some academic institutions that do not recognise a paper as published until it appears in print. How long this dual electronic and print arrangement will persist is not clear. The production of journals has already become almost entirely electronic so by all logic printed journals should soon cease to exist. If a switch to electronic publishing happens soon, the problem of the delay between publishing online and in print goes away. However, there are no immediate plans to discard the print version of LRT so something else has to be done to reduce the delay. The chosen solution is another increase in the number of pages per issue, starting this year.
One final objective for the future is to reorganise the administration of LRT. The fact is, handling the number of papers submitted and contributing to the production of eight issues a year requires a serious contribution of time and effort from a sole, volunteer editor, certainly more than could be expected from anyone employed in academia or industry. This is why LRT is in the process of moving from a single Technical Editor to a system where there is an Editor-in-Chief with a number of Associate Editors for specific topic areas. This has the advantage of spreading the load more widely and providing some candidates for succession as Editor-in-Chief.
From the above it can be concluded that LRT is currently sound but there are likely to be several challenges to be faced in the future. Whatever the administrative and commercial problems that arise, there can be no doubt about what properties are required for LRT to flourish. They are:
A supply of interesting and useful submitted papers Access to knowledgeable, willing and careful referees The regular and timely publication of good quality papers A peer-review process that is fair and helpful to authors A production process that creates an attractive product A communication system that is responsive to authors A website that provides easy access to the journal, either in whole or in part A marketing strategy to increase awareness of the journal LRT already has many of these properties. This means that it is well-placed to respond to the inevitable challenges that will occur and can confidently look forward to the next half century of its existence as the world's premier lighting journal.
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